The main goal of endodontic therapy is to reverse the process of periapical periodontics by removing such microorganisms from the root canal. Sodium hypochlorite (NaOCl) as common endodontic irrigant, possess problems of toxicity, odor and discoloration of operatory items. An equally effective, but safe irrigant is desirable. The purpose of this study was to compare the anti-microbial activity of propolis with that of NaOCl (5.25%) in microbial flora of necrosed teeth with apical chronic periodontitis. Seventeen necrosed single canal teeth with apical chronic periodontitis were selected. After cavity preparation, two samples were taken of each canal with sterile paper points and were immediately transferred to the laboratory in BHI and thioglycollate broth intermediately. Then, serial dilution were made and inoculated on to aerobic and anaerobic plates in the presence or absence of NaOCl (5.25%) and propolis. After incubation, the colonies were counted and reported as CFU/ml. According to the results, the mean percentages of bacterial growth inhibition in the presence of NaOCl (5.25%) in aerobic and anaerobic conditions were 39.4 and 40.86%, respectively, while in the presence of propolis they were 29.42 and 46.4%, respectively. It is revealed that in anaerobic condition propolis was significantly more effective than aerobic condition. Also, in anaerobic condition, it is more effective than NaOCl, none significantly. In the case of NaOCl, it can be mentioned that, there is no significant difference in aerobic and anaerobic condition. It can be concluded that propolis and NaOCl have antimicrobial activity against aerobic and anaerobic bacteria and propolis has antimicrobial activity equal to that of NaOCl.
INTRODUCTION
Bacteria are present in great numbers in moist organic environments such as oral cavity . They are the leading cause of pulp and periapical inflammation (Behnen et al., 2001) . Current data indicate that anaerobic bacteria play a major role in pulp and *Corresponding author. E-mail: M.zare@khuisf.ac.ir. Tel: 00989133079303 periapical diseases (Vianna et al., 2004; Seltzer, 1988) . The main goal of endodontic therapy is to reverse the process of periapical periodontics by removing such microorganisms from the root canal. To achieve this goal, careful cleaning of the canal is essential (Chow, 1983) .
Although, various irrigants have been indicated for the sanitization process in apical periodontitis and many of them have shown varied degrees of antimicrobial effectiveness (Gomez et al., 2001) , the selection of the ideal irrigant solution and its concentration is difficult. Additionally, studies demonstrated that mechanical canal irrigation alone cannot remove microorganisms from the canal. Hence, there is increasing concern for the antimicrobial action of irrigants (Bystrome and Sandquist, 1985) . The use of irrigants to remove microorganisms in endodontic is indispensable. Eventually, a variety of chemicals have been introduced to achieve complete sterilization of the root canal. Sodium hypochlorite (NaOCl) has been the selective antibacterial agent in endodontic therapy due to its multiple favorable properties (Cohen and Hargreaves, 2010) . This substance has been used for over seven decades for its well-established antimicrobial action and its ability to dissolve tissue. Among other properties of NaOCl, reference can be made to its antimicrobial action (Seltzer and Farber, 1994) , tissue dissolution, lubrication, increased dentin permeability and ability to remove smear layer (Bystrome and Sandquist, 1985) . Mohammadi and Shahriari (2008) as well as Ferraz et al. (2007) in comparing NaOCl substance with other irrigants concluded that after chlorhexidine, NaOCl has the strongest antimicrobial effect against Enterococcus faecalis. Furthermore, in comparing this irrigant with others, Ohara et al. (1993) also concluded that chlorhexidine has the strongest antimicrobial effect on six species of facultative anaerobic bacteria.
Despite these favorable properties, this substance has such undesirable properties as strong odor, allergenicity, tissue irritation, corrosion in instruments and hypochlorite accident (Al-Qathami and Al-Madi, 2003) . Currently, most researchers have shifted focus on modern natural substances in endodontic treatment with fewer side-effect and greater antibacterial effects, one of such modern substance is propolis. So far, there has been limited data to assess antimicrobial efficacy of propolis in endodontic therapy. Propolis is a sticky resinous material collected from flowers and plants by honey-bee (Parolia et al., 2010) . High temperature, small space and humidity combined cause the honey comb to have the ideal condition for the growth of microorganisms. However, thanks to the antibacterial action of this substance, this will not occur and the honey comb is not contaminated (Snomez, 2005) . Under normal condition, propolis is a solid, soft and flexible compound and it is a very complex mixture (Parolia, et al 2010) . The principal ingredient of all types of propolis is flavonoids recognized as being responsible for its biological activities (Al-Shaher et al., 2004) . Numerous studies have indicated that this substance is antibacterial, antifungal, antiviral, antioxidant and antiinflammatory (Snomez, 2005; Al-Shaher, 2004; Ozan et al., 2007) .
So, the purpose of this study was to compare the antibacterial efficacy of NaOCl (5.25%) and propolis as root canal irrigants on the bacterial isolates of necrosed teeth with apical chronic periodontitis. Jahromi et al. 1217
MATERIALS AND METHODS
In this clinical laboratory study, 17 necrotized single canal teeth with apical chronic periodontitis of consecutive patients referred to the Department of Endodontics at the School of Dentistry, Islamic Azad University Khorasghan, Isfahan branch, were chosen. None of these patients were treated with antibiotics during or prior to sampling. When pulp vitality test completed anaesthetization, disinfection was done with 10% poviodon iodine and isolation followed with rubber dam. An access cavity was created using a turbine fissure bit. The tooth was dried using sterile absorbent cotton and then two samples were taken of each canal with sterile paper points proportionate to the canal size.
Bacteriological experiments
Each paper point was dropped into BHI broth or thioglycollate broth (Merck, Germany) for transferring the microorganisms in aerobic or anaerobic condition to the laboratory. Then serial dilutions were made and inoculated on to triplicate aerobic 5% sheep blood agar (Biomark, India) and anaerobic 5% sheep blood agar containing L-Cysteine HCl (0.25 g/L), Hemin (0.01 g/L) and Vit.K1 (0.001 g/L) (Sigma-Aldrich, USA) supplemented with 100 µl of antimicrobial agents. The used antimicrobial agents in this study (NaOCl (5.25%) and propolis) were ultraviolet (UV) sterilized and the amount of 100 µl of each were added to the surface of the media, thoroughly distributed and kept at ambient temperature till its absorbance before inoculation. Out of each set of plates, one contained no antibacterial substance taken as positive control and the other plates contained 100 µl of NaOCl (5.25%) and 100 µl of propolis. The aerobic cultures were incubated in normal atmosphere at 37°C, while anaerobic cultures were incubated in an a naerobic jar containing gas pack (Anaerocult A Merck, Germany) envelop for providing anaerobic atmosphere at 37°C.
For 3 to 5 days, after appearance of colonies, they were counted as Colony Forming Unit per milliliter by colony counter (Ziess, Japan).
Statistical analysis
The data were analyzed by Kruskal-Wallis non-parametric test. To verify the findings, the test process was repeated two times.
RESULTS
After the appearance of colonies on the described media, they were counted and the effect of irrigants calculated as Colony Forming Unit per milliliter (CFU/ml). The antibacterial effects of propolis (150 mg/ml) and NaOCl (5.25%) in aerobic and anaerobic condition were investigated as CFU/ml. The percentages of inhibition in the presence of each irrigants were also determined. The results are presented in Tables 1 and 2 .
In view of the fact that as supported by KolmogrovSmirnov test, the distribution of grown colonies was not normal in the samples (so standard deviation was greater than mean), and Kruskal-Wallis non-parametric test was used to compare the findings.
The number of colonies grown in the aerobic culture of the control group significantly exceeded those of the other two groups (p ≤ 0.01); however, propolis and NaOCl did not differ significantly (p > 0.05), although, the mean number of the colonies grown in the aerobic the NaOCl. In the anaerobic culture, the number of colonies grown in the control group significantly exceeded that of the other two groups (p < 0.05). The mean number of colonies in the presence of propolis was non significantly (p>0.05) less than in the presence of NaOCl. For example, about 2000 × 10 7 aerobic and 2750 × 10 anaerobic bacteria were counted in samples of patient 1 but in the presence of propolis (1400 × 10 7 and 1200 ×10 10 , respectively) and NaOCl (1200 × 10 7 and 1340 × 10 10 , respectively), the number of grown bacteria decreased.
The mean percentages of bacterial growth inhibition in the presence of NaOCl (5.25%) in aerobic and anaerobic conditions were 39.4 and 40.86%, respectively, while in the presence of propolis, they were 29.42 and 46.4%, respectively (Table 3 and Figure 1 ). It is revealed that in anaerobic condition, propolis was significantly more effective than aerobic condition. Also, in anaerobic condition, it is more effective than NaOCl, non-significantly. In the case of NaOCl, it can be mentioned that, there is no significant difference in aerobic and anaerobic condition. It can be concluded that propolis and NaOCl have antimicrobial activity against aerobic and anaerobic bacteria. So, it can be concluded that propolis has antimicrobial activity equal to that of NaOCl.
DISCUSSION
The uncontrolled use of antibiotics is a well-established reason for antibiotic resistance due to the emergence of virulent strains of resistant microbes, which seriously endanger health (Suaifan et al., 2012; Jallalpour and Ebadi, 2012) .
Over past decade, the increase in infections caused by multi-drug-resistant organisms poses problems due to lack of available antimicrobial therapy (Baysallar et al., 2004) . NaOCl is widely used in endodontics as a root canal irrigant at different concentrations. Laboratorial and clinical investigations have shown that NaOCl produces an effective chemo mechanical debridement of the root canal system, due to its properties, such as lubricating action for instrumentation, dissolution of pulp tissue and antimicrobial activity (Cohen and Hargreaves, 2010) . Radcliffe et al. (2004) concluded that, NaOCl has the antimicrobial effect against Actinomyces israelii, Actinomyces naeslundii, Candida albicans and E. faecalis. Sassone et al. (2008) verified that chlorhexidin solution and NaOCl had similar antimicrobial performance, to eliminate Gram positive, Gram negative, aerobic and anaerobic bacteria. The antimicrobial activity of NaOCl, however, is known to be due to free chlorine ions which inactivate sulfhydryl enzymes and nucleic acids and denature proteins of the microorganisms. However, some microorganisms are resistant to NaOCl, especially at low concentration. On the other hand, the usage of NaOCl in high concentrations is undesirable, because it is irritating to the periapical tissues (Ferraz, 2007) . Therefore, several attempts have been made in order to find other efficient irrigants that provide a high antimicrobial activity with the less toxicity.
Natural products have been used in traditional medicine since many years. Among them, propolis has been extensively studied for its biological properties, mainly antimicrobial activity (Sonmez et al., 2005) . Some authors found out that propolis samples are active only against Gram positive bacteria and some fungi (Neiva et al., 1999; Ozan et al., 2007) . Additionally, others found weak activity of it against Gram negative bacteria (Sforcin, et al., 2000) . In this study, the antimicrobial effect of Iranian propolis in comparison with NaOCl (5.25%) was studied against aerobic and anaerobic necrotizing single canal tooth bacteria. The results indicated that both Iranian propolis and NaOCl significantly decreased the number of bacteria. Based on the findings of this study, propolis showed more activity against the growth of anaerobic and NaOCl is more efficient than propolis against the aerobic bacteria; although, the differences were not significant.
Mechanisms of propolis activity against microorganisms are still controversial. Antibacterial characteristic of propolis had been explained in a number of ways. One study reported that it prevented bacterial cell division and also broke down bacterial walls and cytoplasm similar to the action of some antibiotics (Takaisi-kikuni and Schilcher, 1994) . Another study reported that the antibacterial, antifungal and antiviral activities of propolis are due to flavonoids and esters of phenolic acids (Kuiumgiev et al., 1999) . The antibacterial effects of propolis in this study are similar to those obtained by others who have evaluated the inhibitory effect of propolis solution on bacterial growth. Ferreira et al. (2007) Ahangari et al. (2009) , propolis is more effective in deactivating the Enterococcus faecalis responsible for failure of treatment than other typical intracanal medication including calcium hydroxide. In the study focused on the chemical composition, oral toxicity and antibacterial activity of Iranian propolis on male rats, Mohammadzadeh et al. (2007) stated that this substance had no significant clinical toxicity and is capable of preventing the growth of all tested microorganisms including bacteria and fungi.
According to the importance of irrigants in root canal treatment, comparison of the antimicrobial effect of propolis and NaOCl (5.25%) on the microbial flora of necrosed teeth with apical chronic periodontitis was done. In this study, necrotizing single canal tooth with chronic apical periodontitis were used, so the condition was simulated to clinical situation. Single canal tooth were used because of decrease in the percentage of error caused by vitality of other canals in multi canal tooth. This study was the rare research which compared the antimicrobial activity of propolis with that of NaOCl in endodontic treatment. In similar study, Al Gathami et al. (2003) found out that propolis is equally effective as NaOCl when used as an antimicrobial endodontic irrigant.
Conclusion
If anti-microbial activity was the only requirement of an endodontic irrigant, the results of this study would indicate that propolis is as good as NaOCl. However, NaOCl possesses other significant attributes that propolis is not known to possess. Many investigators have reported that NaOCl can dissolve pulp tissues as well as necrotic tissue. Further investigation is currently being conducted by the authors to evaluate the effectiveness of propolis in pulp and necrotic tissues debridement. Until then, NaOCl still remains the irrigant of choice in endodontic therapy.
